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(57) ABSTRACT 
An information processing apparatus according to the present 
invention includes: an input position detecting unit for detect 
ing a position of an operator positioned on an operation input 
unit; a direction detecting unit for detecting a moving direc 
tion of the operator based on time change of the position of the 
detected operator, a magnification change unit for changing a 
magnification of a screen in accordance with a number of the 
operator detected by the input position detecting unit; and a 
display content moving unit for moving a content displayed 
on the Screen along the moving direction of the operator 
detected by the direction detecting unit. 

14 Claims, 10 Drawing Sheets 
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FIG. 2 
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FIG. 5 
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FIG. 6 
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INFORMATION PROCESSINGAPPARATUS, 
INFORMATION PROCESSING METHOD AND 
PROGRAM FOR MAGNIFYING ASCREEN 
AND MOVING A DISPLAYED CONTENT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an information processing 

apparatus, an information processing method and a program. 
2. Description of the Related Art 
In recent years, portable information processing appara 

tuses each equipped with a touch panel or touchpad (herein 
after referred to as “touch panel) have been widely used. 
Such portable information processing apparatuses include, 
for example, a portable phone, a PHS (Personal Handy-phone 
System), a portable movie player, a portable music player, a 
PDA (Personal Digital Assistant) and the like. Further 
recently, a television receiver, a portable game player and a 
remote controller are also equipped with touch panels. Out of 
these information processing apparatuses, some are not 
equipped with operating means other than touch panels. A 
user of Such an information processing apparatus performs 
almost all operations with use of a touch panel. 

For example, Japanese Patent Application Laid-Open No. 
8-76926 discloses a method of switching screen displays 
based on the moving direction of the finger that is in touch 
with the screen. With use of such a method, the user may use 
the information processing apparatus by intuitive operations. 
An example of applications executed by Such an informa 

tion processing apparatus equipped with a touch panel is a 
map application for displaying a map of a desired place. 
When the method of JP-A No.8-76926 is applied to this map 
application, the user can scroll the map displayed on the 
screen by moving the finger, stylus or the like (hereinafter 
referred to as “operator). 

In addition, Japanese Patent Application Laid-Open No. 
2007-256338 discloses a method of scrolling the screen by 
changing the map in scale in accordance with a distance 
between the screen center and the position touched by the 
operator. 

SUMMARY OF THE INVENTION 

However, in widely scrolling the map which is displayed 
by the map application using the above-mentioned method of 
JP-A No.8-76926, drag operations have to be repeated many 
times or performed after changing in scale, which may cause 
an issue of loss of operability. 

Further, when the method of the above-mentioned JP-A 
No. 2007-256338 is used to scroll the screen widely, the 
screen display may be changed at a dizzying pace, which may 
cause issues that the current position may be easily lost and 
fine adjustments of the scroll width is difficult. 

Then, the present invention has been made in view of the 
above issues and it is desirable to provide new and improved 
information processing apparatus, information processing 
method and program capable of easy scrolling of the Screen 
and easy fine adjustments of scroll width. 

According to an embodiment of the present invention, 
there is provided an information processing apparatus includ 
ing: an input position detecting unit for detecting a position of 
an operator positioned on an operation input unit; a direction 
detecting unit for detecting a moving direction of the operator 
based on time change of the position of the operator detected; 
a magnification change unit for changing a magnification of a 
screen in accordance with a number of the operator detected 
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2 
by the input position detecting unit; and a display content 
moving unit for moving a content displayed on the Screen 
along the moving direction of the operator detected by the 
direction detecting unit. 

According to this configuration, the input position detect 
ing unit detects a position of the operator positioned on the 
operation input unit. Besides, the direction detecting unit 
detects the moving direction of the operator based on time 
change of the detected operator's position. The magnification 
change unit changes the magnification of the screen based on 
the number of operators detected by the input position detect 
ing unit. The display content moving unit moves the content 
displayed on the screen along the moving direction of the 
operator detected by the direction detecting unit. 
The input position detecting unit may output a coordinate 

pair of the operator positioned on the operation input unit, and 
the magnification change unit may change the magnification 
in accordance with a number of the coordinate pair of the 
operator simultaneously sent from the input position detect 
ing unit. 
The magnification change unit may reduce the magnifica 

tion as the number of the operator increases, and increase the 
magnification as the number of the operator decreases. 
When a plurality of operators exists, the direction detecting 

unit may select, as the moving direction, a direction corre 
sponding to a sum of vectors defined by trails drawn by the 
respective operators. 
When the coordinate pair of the operator sent from the 

input position detecting unit is changed by a predetermined 
threshold value or more, the direction detecting unit may 
determine that operator has moved. 
The display content moving unit may move the content 

displayed on the screenata fixed speedinaccordance with the 
moving distance of the operator, irrespective of the magnifi 
cation. 

According to another embodiment of the present invention, 
there is provided an information processing method including 
the steps of detecting a position of an operator positioned on 
an operation input unit; detecting a moving direction of the 
operator based on time change of the position of the detected 
operator, changing a magnification of a screen in accordance 
with a number of the detected operator, and moving a content 
displayed on the screen along the moving direction of the 
detected operator. 

According to another embodiment of the present invention, 
there is provided a program causing a computer having an 
operation input unit to execute: an input position detecting 
function of detecting a position of an operator positioned on 
the operation input unit; a direction detecting function of 
detecting a moving direction of the operator based on time 
change of the position of the detected operator, a magnifica 
tion change function of changing a magnification of a screen 
in accordance with a number of the detected operator, and a 
display content moving function of moving a content dis 
played on the screen along the moving direction of the 
detected operator. 

According to this configuration, as the computer program 
is stored in the storage unit of the computer and read by the 
CPU of the computer to be executed, the computer can act as 
the above-described information processing apparatus. In 
addition, a recording medium storing the computer program 
and readable by the computer may be provided. The recording 
medium may be, for example, a magnetic disk, optical disc, 
magnetic optical disk, flash memory, or the like. The above 
mentioned computer program may be distributed via network 
or the like without use of any recording medium. 
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According to the embodiments of the present invention 
described above, the screen can be scrolled with easy opera 
tion and fine adjustments of the scroll width can be facilitated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an explanatory view for explaining a visual 
example of an information processing apparatus according to 
a first embodiment of the present invention; 

FIG. 2 is an explanatory view for explaining a visual 
example of the information processing apparatus according 
to the embodiment; 

FIG. 3 is a block diagram for explaining functions of the 
information processing apparatus according to the embodi- 1 
ment, 

FIG. 4 is an explanatory view for explaining an example of 
an information processing method according to the embodi 
ment, 

FIG. 5 an explanatory view for explaining an example of 
the information processing method according to the embodi 
ment, 

FIG. 6 is a flowchart for explaining the flow of the infor 
mation processing method according to the embodiment; 

FIG. 7 is an explanatory view for explaining an example of 
the information processing method according to the embodi 
ment, 

FIG. 8 is an explanatory view for explaining the hardware 
configuration of the information processing apparatus 
according to the embodiments of the present invention; 

FIG.9 is an explanatory view for explaining an information 
processing method in a related-art application; and 

FIG. 10 is an explanatory view for explaining an informa 
tion processing method in a related-art application. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, preferred embodiments of the present inven 
tion will be described in detail with reference to the appended 
drawings. Note that, in this specification and the appended 
drawings, structural elements that have Substantially the same 
function and configuration are denoted with the same refer 
ence numerals, and repeated explanation of these structural 
elements is omitted. 

Here, description is made in the following order. 
(1) Purpose 
(2) First embodiment 
(2-1) overall configuration of an information processing 

apparatus 
(2-2) Functional configuration of the information processing 

apparatus 
(2-3) Information processing method 
(2-4) Application example to map application 
(3) Hardware configuration of the information processing 

apparatus according to the embodiments of the present 
invention 

(4) Conclusion 
<Purpose> 

Before description of the embodiments of the present 
invention, a typical information processing method will be 
described briefly with reference to FIGS. 9 and 10. FIGS. 9 
and 10 are explanatory views each for explaining an informa 
tion processing method in a related-art application. The fol 
lowing explanation of FIGS. 9 and 10 is made with an 
example of map application for displaying a map on a screen 
as one example of the related-art application. 
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4 
First description is made with reference to FIG. 9. In FIG. 

9, a map display area for displaying a map of a certain area 
and a scale setting area for selecting a scale of the displayed 
map are shown on the Screen equipped with a touch panel. In 
order to display the map of the certain area, a user first 
operates the scale setting area to select a rough place in the 
area the user desires to display and set the scale Smaller so that 
more detailed map can be displayed. Then, the user uses an 
operator Such as a finger to Scroll the displayed map so as to 
make the desired area displayed properly. 

In the map application shown in FIG.9, the map is scrolled 
following the drag operation of the finger as operator. More 
specifically, in FIG. 9, a diagonally shaded building is 
scrolled to the right according to the drag operation to the 

5 right as shown in the figure. The user can utilize this applica 
tion through an intuitive operation. However, when the user 
wishes to scroll the displayed map widely, the user has to 
repeat the drag operation by the operator many times or 
change the scale on the scale setting area before the drag 
operation. For this reason, in the application using such an 
operation method, if the information processing operation is 
performed of scrolling the displayed content widely, there is 
an issue of lack of user operability. 

Then, description is made with reference to FIG. 10, which 
shows a map display area for displaying the map of a particu 
lar area on the display screen equipped with a touch panel and 
a scale setting area for selecting the scale of displayed map. In 
the map display area, a marker is displayed indicating the 
current position. In Such a map application, the scroll width of 
the displayed map is determined in accordance with how far 
from the marker the arrow starting from the marker is. That is, 
in operation of the marker with the operator such as a finger, 
the map is scrolled small when the arrow is close to the marker 
and the map is scrolled large when the arrow is far away from 
the marker. Such scrolling processing needs adjustment of 
scroll width. However, as the screen displays are changed 
diZZyingly through large Scrolling in Such scroll processing, 
there is caused an issue of easy losing of the current position 
and difficulty in fine adjustments of the scroll width. 

In addition, as the marker is moved in Such scroll process 
ing, the map is scrolled in the opposite direction to the Scroll 
ing direction of the touch panel by the operator. Specifically, 
in FIG. 10, when the operator is used to scroll to the right, the 
diagonally shaded building positioned in the center of the 
screen moves to the left. In this way, the processing is per 
formed in the opposite direction to the users intuitive opera 
tion, there is caused an issue of the need for the user to learn 
the operation method prior to actual use of the application. 

In order to solve the above-mentioned issues and to provide 
a method for Scrolling a displayed content by easy operation 
and facilitating fine adjustments of the scroll width, the inven 
tors of the present application have found the technique 
described below. 
(First Embodiment) 
<Overall Configuration of Information Processing Appara 
tuS> 

First, description is made, with reference to FIG. 1, about 
the overall configuration of the information processing appa 
ratus according to the first embodiment of the present inven 
tion. FIG. 1 is an explanatory view for visually explaining the 
information processing apparatus 10 according to the present 
embodiment. The following description is made taking an 
example of executing a map application for displaying a map 
on the screen of a display unit of the information processing 
apparatus 10. 
As illustrated in FIG. 1, the information processing appa 

ratus 10 is provided with a display unit having a touch panel 
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101 (hereinafter referred to as “touch panel 101). As shown 
in FIG. 1, various kinds of information are displayed on the 
touch panel 101. The various kinds of information such as 
maps displayed on the touch panel 101 are subjected to pre 
determined processing such as scrolling in accordance with 
touch and movement of the operator 12. Besides, the touch 
panel 101 may be provided with a specific processing area, in 
which, for example, an object such as an icon is displayed for 
execution of the predetermined processing and when this 
specific processing area is selected, the predetermined pro 
cessing associated with the displayed object is executed. 
The information processing apparatus 10 does not perform 

only the specified processing Such as object selection and 
movement of the displayed content in response to touch or 
movement of the operator 12. For example, when the operator 
12 moves drawing a predetermined trail while it is in touch 
with the touch panel 101, the information processing appara 
tus 10 executes the predetermined processing corresponding 
to the trail drawn by the operator 12. In other words, the 
information processing apparatus 10 has a gesture input func 
tion. For example, when a predetermined gesture is input, an 
application associated with the gesture is launched or the 
predetermined processing associated with the gesture is 
executed. 
The operator 12 is, for example, a user's finger or the like. 

Besides, the operator 12 may be sometimes a stylus, touch 
pen, or the like. When the touch panel 101 is an optical one, 
any object may be the operator 12. For example, when the 
touch panel 101 is an optical one, any soft tool Such as brush, 
which is hard to press the touch panel 101, may be used as the 
operator 12. Further, when the touch panel 101 is an In-Cell 
type optical touch panel, any object may be the operator 12 as 
long as its shade is shown on the touch panel 101. 

Here, the In-Cell type optical touch panel is explained 
briefly. The optical touch panel has several kinds. For 
example, a relatively well known optical touch panel is such 
that an optical sensor is provided at an outer frame of a liquid 
crystal panel configuring the liquid crystal display, and this 
optical sensor is used to detect position and moving direction 
of the operator 12 that gets in touch with the liquid crystal 
panel. As distinct from this touch panel, the In-Cell type 
optical touchpanel is equipped with an optical sensor array on 
the liquid crystal panel, which is used to detect the moving 
direction and position of the operator 12 which gets in touch 
with or close to the liquid crystal panel. 
More specifically, an optical sensor and a lead circuit are 

formed on a glass Substrate of the optical touch panel, light 
received from the outside is detected by the optical sensor and 
its strength is read by the lead circuit so that the shade of the 
operator 12 is recognized. In this way, in the In-Cell type 
optical touch panel, the shape, touch area of the operator 12 
and the like can be recognized based on the shade of the 
operator 12. This enables an operation by the touch “surface' 
which is difficult for other optical touch panels. Further, 
application of the In-Cell type optical touchpanel contributes 
to improvements of recognition accuracy and display quality 
and improvement in design of the liquid crystal display 
equipped with the In-Cell type optical touch panel and the 
like. 

Here, the configuration of the information processing 
apparatus 10 equipped with the touch panel 101 may be 
changed as shown in FIG. 2. In the example of FIG. 2, the 
touch panel 101 of the information processing apparatus 10 
and a processing device 103 for processing position informa 
tion of the operator 12 and the like detected by the touch panel 
101 are provided separately. In this configuration example, 
data processing required in accordance with processing like 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
moving of the displayed content and the object's selection are 
executed by the processing device 103. In this way, the infor 
mation processing apparatus 10 may be freely modified in 
configuration in accordance with embodiments of the present 
invention. 

Here, the functions of the information processing appara 
tus 10 are realized by, for example, portable information 
terminals, portable phones, portable game players, portable 
music players, broadcasting equipment, personal computers, 
car navigation systems, information home appliances, or the 
like. 
<Functional Configuration of Information Processing Appa 
ratuS 

Next, description is made in detail about the functional 
configuration of the information processing apparatus 
according to this embodiment, with reference to FIG. 3. FIG. 
3 is a block diagram for explaining the functional configura 
tion of the information processing apparatus 100 according to 
this embodiment. 
As shown in FIG. 3, the information processing apparatus 

10 according to this embodiment mainly has, for example, the 
touchpanel 101, a direction detecting unit 107, an application 
control unit 109, a display control unit 115 and a storage unit 
117. 
The touch panel 101 is an operation input unit provided in 

the information processing apparatus 10 according to this 
embodiment. This touch panel 101 may be above-described 
optical touch panel or In-Cell type optical touch panel. This 
touch panel 101 may be formed integral with a display unit 
(not shown) Such as a display device of the information pro 
cessing apparatus 10 or formed separately as another unit. 
This touch panel 101 is further provided with an input posi 
tion detecting unit 105. 
The input position detecting unit 105 detects the position of 

the touch panel 101 touched by the operator 12. The input 
position detecting unit 105 may be designed to detect pres 
sure on the touch panel 101 by touch of the operator 12. 
Further, the input position detecting unit 105 may not be 
touched directly by the operator 12, and may have function to 
detect existence of the operator 12 which is positioned in a 
space above the touch panel 101 and close to the touch panel 
101 and recognize it as the touch position. That is, the touch 
position mentioned here may include position information of 
an operation of the operator 12 drawing in the airspace above 
the screen of the touch panel 101. 
The input position detecting unit 105 sends information 

about the detected touch position (more specifically, the coor 
dinates of the touch position) as input position information to 
a direction detecting unit 107 and an application control unit 
109. For example, as shown in FIG. 4, when the detected 
touch position includes one position, the input position 
detecting unit 105 outputs one pair of coordinates (X1, Y1) as 
input position information. Besides, when the detected touch 
position includes two positions, the input position detecting 
unit 105 outputs detected plural pairs of coordinates (X1, Y1), 
(X2, Y2). 

For example, the direction detecting unit 107 may be 
formed of a CPU (Central Processing Unit), ROM (Read 
Only Memory), RAM (Random Access Memory) or the like. 
The direction detecting unit 107 uses coordinate pairs as input 
position information sent from the input position detecting 
unit 105 to detect a moving direction of the operator 12. 
More specifically, the direction detecting unit 107 detects 

the moving direction of the operator 12 based on changes in 
the input position information sent at predetermined time 
intervals (for example, several milliseconds to several hun 
dred milliseconds). For example, as shown in FIG. 4, the 
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direction detecting unit 107 has set therein a motion determi 
nation area used for determination of presence or absence of 
motion of the operator 12. This motion determination area 
can be set to any width in accordance with performance of a 
resolution capable of dividing two touch positions adjacent to 
each other on the touchpanel 101 or the like. For example, the 
area may be about a radius of 10 pixels. The direction detect 
ing unit 107 determines that the operator 12 has moved when 
the sent input position information changes beyond the range 
of this motion determination area. In addition, the sent input 
position information changes within the range of the motion 
determination area, the direction detecting unit 107 can deter 
mine the operator 12 has performed so called tapping opera 
tion. The determination of the operator 12 has moved or not is 
made about all input position information set at the same 
timing. That is, when two coordinate pairs are sent as input 
position information at the same timing, the direction detect 
ing unit 107 performs the above-described determination on 
changes in time of both of these two coordinate pairs. 

Besides, the input position information sent therefrom is 
changed beyond the range of the motion determination area, 
the direction detecting unit 107 detects, as the moving direc 
tion, the direction of a vector formed by a trail drawn with 
change in time by the sent input position information. Further, 
the size of the vector is a moving distance of the operator 12. 

For example, as shown in FIG. 5, assume that the input 
position detecting unit 105 sends the coordinate pair A (X1 
(t1), Y1(t1)) at the time t1, and the position of this input 
position information at the time t2 is the coordinate pair A 
(X3(t2), Y3(t2)). In this case, the direction detecting unit 107 
detects the direction indicated by the vector V1 defined by the 
start point coordinate pair A and the endpoint coordinate pair 
A" as the moving direction of the operator 12 in touch with the 
coordinates A. In addition, the direction detecting unit 107 
sets the size of the vector V1 as a moving distance of the 
operator 12. 

Here, it is assumed that the coordinate pair A (X1(t1), 
Y1(t1)) and the coordinate pair B (X2(t1), Y2(t1))are sent 
from the input position detecting unit 105 at the time t1 as 
illustrated in FIG. 5. Also in this case, respective vectors V1 
and V2 are defined based on coordinate pairs A and B at the 
time t2 corresponding to the input position information. Here, 
if plural pieces of input position information are sent at the 
same timing, the direction detecting unit 107 does not deter 
mine the moving direction using vectors generated based on 
the respective input position information pieces, but deter 
mines the moving direction by the following method. 

For example, as shown in FIG. 5, the direction detecting 
unit 107 can define, as the moving direction, a direction 
corresponding to a sum of the two vectors V1 and V2. 
Besides, not only when two input position coordinate pairs at 
the same timing, but also when three or more input position 
coordinate pairs are sent by the same timing, a sum of vectors 
defined by respective time-varying input position coordinate 
pairs is obtained, which can be determined as moving direc 
tion uniquely. When the moving direction is determined 
based on plural vectors, the direction detecting unit 107 may 
define, as moving distance, a length of vector Sum or any one 
vector length. 

Further, as shown in FIG. 5, the direction detecting unit 107 
can determine the moving direction by focusing attention on 
an angle 0 between the two vectors V1 and V2. In this case, 
when three or more input position coordinate pairs are sent at 
the same timing, the direction detecting unit 107 defines a 
vector that is to be defined by time change of each of the input 
position coordinate pairs. Then, the direction detecting unit 
107 focuses attention on one vector out of the defined vectors 
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8 
and considers an angle between this vector and another vector 
thereby to determine the moving direction. More specifically, 
when the angle 0 is smaller than a predetermine threshold 
value and, for example, sharp angle, the vectors are deter 
mined as showing the same direction. In addition, when the 
angle 0 is larger than the predetermined threshold value and, 
for example, obtuse angle, the vectors are determined as 
showing the directions that go away from each other. 
The direction detecting unit 107 sends the application con 

trol unit 109 the direction information including the thus 
detected moving direction and moving distance of the opera 
tor 12. 
The application control unit 109 has, for example, a CPU, 

a ROM, a RAM or the like and controls execution of various 
applications stored in the later-described storage unit 117. 
ROM and the like. The applications controlled by the appli 
cation control unit 109 are of changing the magnification, 
displaying various information pieces on the screen of the 
display unit (not shown), and scrolling the content displayed 
on the screen in accordance with a predetermined operation. 
Such applications may be, as an example, a map application 
for displaying of the map, web browser, mailer for sending 
and receiving electronic mails, PDF viewer, electronic book 
browsing application or the like. The application control unit 
109 further includes a magnification change unit 111 and a 
display content moving unit 113, as illustrated in FIG. 3. 
The magnification change unit 111 has, for example, a 

CPU, ROM, RAM or the like and changes the magnification 
of a content displayed on the screen by the application control 
unit 109 based on the input position information sent from the 
input position detecting unit 105. 

Here, the magnification may be a ratio between a size of the 
content actually displayed on the screen and a reference size 
of the content, or may be a scale used in map display. When 
the ratio is used as magnification, the magnification larger 
than 1 means the displayed content is magnified to be larger 
than the reference sized content. When the magnification is 
smaller than 1, the displayed content is reduced to be smaller 
than the reference sized content. If the scale is used as mag 
nification, as the scale number is Smaller, the displayed area 
becomes narrower, while as the scale number is Smaller, a 
specific area is displayed enlarged. 

In more detail, the magnification change unit 111 changes 
the magnification in accordance with the number of coordi 
nate pairs sent from the input position detecting unit 105. 
Besides, the magnification change unit 111 decreases the 
magnification as the number of the sent coordinate pairs 
increases, while it increases the magnification as the number 
of coordinate pairs decreases. This magnification change pro 
cessing is performed continuously, for example. 
The relation between the number of sent coordinate pairs 

and magnification in a running application is defined freely 
per application. For example, they may be stored in the Stor 
age unit 117 described later in the form of database or corre 
spondence table. Besides, the relation between the number of 
sent coordinate pairs and magnification in the running appli 
cation is defined in advance in the application. 
The magnification change unit 111 changes the size of the 

screen image displayed on the display unit (not shown) in 
accordance with the magnification change and requests the 
display control unit 115 to control the screen image. 
The display content moving unit 113 is configured of CPU, 

ROM, RAM or the like and scrolls the content displayed on 
the screen based on the direction information sent from the 
direction detecting unit 107. In more detail, the display con 
tent moving unit 113 scrolls the content displayed on the 
screen in the moving direction of the operator 12 in accor 
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dance with the moving direction of the operator 12 sent from 
the direction detecting unit 107. Besides, the scroll width 
(scroll amount) is determined in accordance with the moving 
distance of the operator 12 sent from the direction detecting 
unit 107. In other words, the display content moving unit 113 
determines the number of pixels of scrolling the displayed 
content based on the predetermined relation in accordance 
with the moving distance of the operator 12 to move the 
displayed content at fixed speed. For example, the display 
content moving unit 113 may define a predetermined linear 
relation between the moving distance of the operator 12 and 
the number of pixels of scrolling. 

Besides, the display content moving unit 113 may change 
the scroll width of scrolling the displayed content in accor 
dance with the magnification determined by the magnifica 
tion change unit 111. 

The display content moving unit 113 changes the displayed 
content on the screen displayed on the display unit (not 
shown) in accordance with the determined scroll width and 
requests the display control unit 115 to control the screen. 
The display control unit 115 is means for making such a 

control as to display information on the display unit (not 
shown) in relation to any information. The display control 
unit 115 reads out display data stored in a storage unit 117 
described later or the like and displays it on the display unit 
(not shown) based on instructions from the application con 
trol unit 109. 

Besides, the display control unit 115 performs display 
control of the screen image displayed on the display unit 
based on instructions sent from the magnification change unit 
111. Further, the display control unit 115 performs scroll 
control of the screen image displayed on the display unit 
based on the instructions sent from the display content mov 
ing unit 113. Through these controls, the displayed content 
displayed on the display unit is scaled up or down and 
scrolled. 
The storage unit 117 stores various applications which are 

to be executed by the application control unit 109 of the 
information processing apparatus 10 according to this 
embodiment. The storage unit 117 also stores data relating to 
information displayed on the display unit by the applications 
executed and controlled by the application control unit 109. 
The applications stored in the storage unit 117 are read out to 
be executed by the application control unit 109. Besides, a 
running application reads out display data stored in the Stor 
age unit 117 to display the data on the screen. 

Further, the storage unit 117 stores object data displayed on 
the touch panel 101. The object data mentioned herein 
includes any parts that make up graphical user interface Such 
as icons, buttons, thumbnail and the like. Besides, the storage 
unit 117 stores attribute information as associated with 
respective object data. The attribute information includes, for 
example, creation date and time of object data or entity data 
associated with the object data, its update date and time, 
creator name and updater name, and type of entity data, size 
of the entity data, importance level, priority and the like. 

Besides these data pieces, the storage unit 117 can store 
various parameters and in-progress reports that are required 
to be stored in Some processing, various databases, if neces 
sary. This storage unit 117 can be accessed readably and 
writably by the input position detecting unit 105, the direction 
detecting unit 107, the application control unit 109, the mag 
nification change unit 111, the display content moving unit 
113, the display control unit 115 and the like. 
Up to this point, the functions of the information process 

ing apparatus 10 according to this embodiment have been 
described with an example. Each of the above-described ele 
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10 
ments may be configured using general-purpose members or 
circuits or using hardware tailored to specific functions of 
respective elements. Further, the functions of respective ele 
ments may be wholly performed by the CPU or the like. 
Hence, the information processing apparatus 10 of this 
embodiment may be structurally modified as appropriate in 
accordance with the technical level of a time of realizing the 
embodiment. 
<Information Processing Methodd 

Next, description is made in detail about the information 
processing method according to this embodiment with refer 
ence to FIG. 6. FIG. 6 is a flowchart for explaining the infor 
mation processing method according to this embodiment. 

First, the user of the information processing apparatus 10 
operates the touch panel 101 with use of the operator 12 such 
as a finger, stylus or the like to select an object such as an icon 
associated with an application the user desires to execute. 
Then, the application control unit 109 of the information 
processing apparatus 10 launches the application associated 
with the selected object (step S101). 

This is followed by the application control unit 109 receiv 
ing an input from the user and determining whether the exit 
operation of the application is input or not (step S103). When 
the exit operation of the application is input by the user, the 
application control unit 109 terminates the running applica 
tion (step S105). 

In addition, when the exit operation of the application is not 
input, the application control unit 109 still waits for the input 
from the user. 
When the user operates the operator 12 to touch the touch 

panel 101, the input position control unit 105 detects a posi 
tion in the touch panel 101 touched by the operator 12 (step 
S107) and sends the direction detecting unit 107 and the 
application control unit 109 coordinate pairs corresponding 
to the touch position as input position information. 

Receiving the input position information, the magnifica 
tion change unit 111 of the application control unit 109 
changes a magnification in accordance with the number of the 
sent coordinate pairs (or number of the operators 12) (step 
S109). Then, the magnification change unit 111 changes the 
size of the screen image displayed on the display unit (not 
shown) in accordance with the changed magnification and 
requests the display control unit 115 to control the screen 
image. 

Meanwhile, receiving the input position information from 
the input position detecting unit 105, the direction detecting 
unit 107 detects a moving direction and a moving distance of 
the operator 12 based on time variation of the sent input 
position information (step S111). More specifically, the 
direction detecting unit 107 takes a direction of a vector of a 
trail drawn by the sent time-varying coordinate pairs as the 
moving direction and a size of the vector as the moving 
distance. When a plurality of coordinate pairs is sent at the 
same timing, the direction detecting unit 107 takes a direction 
corresponding to a Sum of vectors of respective time-varying 
coordinate pairs as the moving direction. 
The direction detecting unit 107 sends direction informa 

tion containing the detected moving direction and moving 
distance to the display content moving unit 113 of the appli 
cation control unit 109. 

Receiving the direction information, the display content 
moving unit 113 determines a scroll direction of the content 
displayed on the screen in accordance with the moving direc 
tion contained in the direction information (step S113). 
Besides, the display content moving unit 113 determines a 
scroll width of the content displayed on the screen in accor 
dance with the moving distance contained in the direction 
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information (step S113). This is followed by the display con 
tent moving unit 113 requesting the display control unit 115 
to control the screen image so that the screen image displayed 
on the display unit (not shown) can be scrolled in accordance 
with the determined scroll direction and scroll width. 

Receiving requests about display control of the screen 
image from the magnification change unit 111 and the display 
content moving unit 113, the display control unit 115 controls 
the displayed content displayed on the display unit (not 
shown) based on the instructions sent from the respective 
processing units (step S115). 
Once change of displayed contents is completed, the infor 

mation processing apparatus 10 returns to the step S103 again 
and waits for an input from the user. 

Here, in the information processing method according to 
this embodiment, if there is no change in the number of the 
operators 12 and movement of the operator 12 is only 
detected, Scroll processing of the displayed content is only 
performed. In addition, if movement of the operator 12 is not 
detected and the number of the operators 12 is only changed, 
the processing of changing the magnification of the screen is 
only performed in the information processing method accord 
ing to this embodiment. 
As described up to this point, in the information processing 

method according to this embodiment, the magnification of 
the screen is changed in accordance with the number of the 
operators 12 Such as finger, stylus or the like used for input 
ting and changes the scroll direction and Scroll width of the 
displayed content in accordance with the moving direction 
and moving distance of the operators 12. With this configu 
ration, the information processing method according to this 
embodiment contributes to realization of seamless and intui 
tive operations. Further, the information processing method 
according to this embodiment contributes to provide an 
operation system capable of easy fine adjustments of the 
scroll width only with simple operation of adjusting the num 
ber of fingers or styluses during operation. 
<Application Example to Map Application> 

Next, with reference to FIG. 7, the information processing 
method according to this embodiment will be descried briefly 
by way of an example of the map application. FIG. 7 is an 
explanatory view for explaining an example of the informa 
tion processing method according to the present embodiment. 

Typically, in the map application, the operation of scrolling 
to a destination place is performed frequently. Then, the infor 
mation processing method according to the present embodi 
ment is used to drag the map by the operator Such as a finger 
thereby to change the scale corresponding to the magnifica 
tion and the scroll width. 

For example, in this application example, as shown in FIG. 
7, the operation by one operator corresponds to "scroll with 
scale 100 m, the operation by two operators corresponds to 
“scroll with scale 200 m and the operation by three operators 
corresponds to "scroll with scale 400 m. In FIG. 7, the 
operation by maximally three operators is illustrated, how 
ever, needless to say, the operation by four or more operators 
may be adopted to set the scale in the like fashion. With this 
control of the magnification and display content, the magni 
fication change unit 111 and the display content moving unit 
113 can change the Scroll width and scale in accordance with 
the number of operators. 

In the map application to which the information processing 
method according to this embodiment is applied, in order to 
change the scale in accordance with change in the number of 
operators, the displayed map can be scrolled following the 
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12 
operators. Through this configuration, the user can adjust the 
scroll width intuitively and seamlessly with use of the opera 
tors such as finger only. 

For example, in performing the operation of Scrolling to 
any point, the user first uses three operators to scroll the 400 
m Scale map largely. When the destination is approached, the 
user takes one operator off and operates with two operators. 
When the destination is approached more, the user takes one 
more operator off and operates with one operator finally. 
Through these operations, as shown in FIG.7, the scale 400 m 
map is displayed on the screen by the three-operator opera 
tion and the scale 200 m map is displayed on the screen by the 
two-operator operation. Besides, as shown in FIG.7, the scale 
100 m map is displayed on the screen by the one-operator 
operation. As the operators are reduced one by one through 
these operations, the scale of the map can be changed con 
tinuously, and therefore the scroll width can be finely adjusted 
without fine adjustment of dragging amount. 

Likewise, in searching for a map indicating a next destina 
tion, the one-operator operation is changed to the three-op 
erator operation to enlarge the scale of the map. Through this 
change, large-width scrolling corresponding to a long dis 
tance can be performed without any change in operators 
dragging amount. 

Switching between the one-operator operation and the 
two-operator operation, Switching between the two-operator 
operation and the three-operator operation and between the 
one-operator operation and the three-operator operation may 
be performed freely. Through this switching, the map dis 
played on the screen can be Switched seamlessly. 

In the map application to which the information processing 
method according to this embodiment is applied, there is an 
advantage of enabling fine adjustments of scroll width, while 
maintaining the advantage of intuitive gesture operation on a 
typical touch panel due to the map that follows the finger. In 
addition, as the scale is changed in accordance with the num 
ber of operators, the screen change can be followed visually 
and lost of a current position can be prevented. Further, as the 
same operations, which, however, have different scroll 
widths, can be allocated to the same gesture, this can prevent 
user's confusion. Furthermore, as the change size can be 
increased inaccordance with the number of operators and this 
is the same as the phenomenon that a larger number offingers 
can exert a larger force to enable the user to move an object 
more easily in the physical world, the user can understand the 
operation intuitively. Hence, user's understanding is pro 
moted and the load of user's learning can be reduced. 
<Hardware Configuration> 

Next, description is made in detail about the hardware 
configuration of the information processing apparatus 10 
according to the embodiments of the present invention with 
reference to FIG. 8, which is a block diagram for explaining 
the hardware configuration of the information processing 
apparatus 10 according to the embodiments of the present 
invention. 
The information processing apparatus 10 mainly has a 

CPU901, a ROM 903, a RAM 905, a hostbus 907, a bridge 
909, an external bus 911, an interface 913, an input device 
915, an output device 917, a storage device 919, a drive 921, 
a connection port 923 and a communication device 925. 
The CPU 901 functions as a controller and processor and 

controls all of or a part of operations in the information 
processing apparatus 10 inaccordance with various programs 
stored in ROM 903, RAM 905, storage device 919, or the 
removable recording medium 927. The ROM903 stores pro 
grams, calculation parameters and the like used in the CPU 
901. The RAM 905 primarily stores programs used in execu 
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tion of the CPU 901, parameters changed as appropriate in 
execution thereof and the like. These are connected to each 
other by a host but 907 that has an internal bus such as CPU 
bus. 

The hostbus 907 is connected to an external bus 911 such 
as PCI (Peripheral Component Interconnect/interface) bus 
via the bridge 909. 

The input device 915 is operating means operated by a user 
Such as, for example, a mouse, keyboard, touch panel, button, 
switch, lever or the like. The input device 915 may be, for 
example, remote controlling means (or remote controller) 
using infrared ray or other electric wave or an external con 
nection device 929 operable in response to operation of the 
information processing apparatus 10, Such as portable phone, 
PDA or the like. Further, the input device 915 is configured 
with an input control circuit for generating an input signal 
based on information input from the user by way of the 
above-mentioned operating means and outputting it to the 
CPU901, for example. The user of the information process 
ing apparatus 10 can input various data in the information 
processing apparatus 10 and give processing instructions to 
the information processing apparatus 10 by operating the 
input device 915. 
The output device 917 is configured to include a device 

capable of informing the user of received information visu 
ally or auditorily, including for example, a display device 
Such as a CRT display, a liquid crystal display, plasma display, 
EL display and lamp, an audio output device such as speaker, 
headphone or the like, printer, portable phone, facsimile or 
the like. The output device 917, for example, outputs results 
obtained from various processing of the information process 
ing apparatus 10. Specifically, the display device displays the 
result obtained from various processing of the information 
processing apparatus 10 inform of text or image. Meanwhile, 
the audio output device converts audio signals containing 
reproduced speech data, acoustic data or the like into ana 
logue signals and output the signals. 
The storage device 919 is a device for data storage config 

ured as an example of storage unit of the information process 
ing apparatus 10, Such as a magnetic storage device like a 
HDD (hard Disk Drive), a semiconductor storage device, an 
optical storage device, a magnetic optical storage device or 
the like. The storage device 919 stores various data and pro 
grams executed by the CPU901, externally input various data 
and the like. 
The drive 921 is a reader/writer for recording media and 

integrally mounted on or external to the information process 
ing apparatus 10. The drive 921 reads information stored in 
the removable recording medium 927 inserted such as a mag 
netic disk, optical disk, magnetic optical disk, semiconductor 
memory or the like and output it to the RAM 905. The drive 
921 is also capable of recoding in the removable recording 
medium 927 inserted Such as a magnetic disk, optical disk, 
magnetic optical disk, semiconductor memory or the like. 
The removable recording medium 927 is, for example, DVD 
media, HD-DVD media, Blu-ray media, compact flash (reg 
istered trademark) (Compact Flash: CF), memory stick, SD 
memory card (Secure Digital memory card) or the like. The 
removable recording medium 927 may be a non-contact type 
IC chip-equipped IC card (Integrated Circuit card), electronic 
equipment or the like. 
The connection port 923 is a port for direct connection of 

the equipment to the information processing apparatus 10, 
such as USB (Universal Serial Bus) port, IEEE 1394 port such 
as i.Link, SCSI (Small Computer System Interface) port, 
RS-232C port, optical audio terminal, HDMI (High-Defini 
tion Multimedia Interface) port or the like. When an external 
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connection device 929 is connected to the connection port 
923, the information processing apparatus 10 can obtain vari 
ous data directly from the external connection device 929 and 
provide various data to the external connection device 929. 
The communication device 925 is, for example, a commu 

nication interface having a communication device for con 
nection to the communication network 931 or the like. The 
communication device 925 is, for example, wired or wireless 
LAN (Local Area Network), Bluetooth, or WUSE (wireless 
USB) communication card, optical communication router, 
ADSL (Asymmetric Digital subscriber Line) router or 
modem for various communications or the like. The commu 
nication device 925 is capable of sending and receiving sig 
nals or the like under the predetermined protocol such as 
TCP/IP, in Internet or with other communication devices, for 
example. Further, the communication network931 connected 
to the communication device 925 has a network connected by 
cables or radio or the like, and may be internet, home LAN, 
infrared data communication, radio wave communication, 
satellite communication or the like. 
Up to this point, the functions of the information process 

ingapparatus 10 according to the embodiments of the present 
invention have been described by way of example of imple 
mentable hardware configuration. The above-mentioned ele 
ments may be configured using general-purpose members or 
using hardware tailored to specific functions of respective 
elements. Hence, the hardware configuration used in the 
embodiments of this invention may be modified as appropri 
ate inaccordance with the technical level of a time of realizing 
the embodiment. 
<Conclusion> 
As described above, according to the information process 

ing apparatus and information processing method according 
to the embodiments of the present invention, intuitive opera 
tion system can be realized by conforming the operation 
direction of the operator to the scroll direction of the screen. 
Besides, as the operation system has consistency, no user may 
be confused. Further, scroll width can be adjusted seamlessly 
in accordance with the number of operators, and fine adjust 
ment can be facilitated in the implemented operation system 
by adjusting the number of operators during operation. Fur 
thermore, change in Screen image can be visually tracked by 
changing the magnifications thereby to prevent lose track of 
the current position. Thus, according to the information pro 
cessing apparatus and information processing method 
according to the embodiments of the present invention, it may 
be possible to reproduce phenomenon experienced in the 
physical world and realize the intuitive and interpretive/un 
derstanding-promoting operation system. 
The present application contains subject matter related to 

that disclosed in Japanese Priority Patent Application JP 
2008-253818 filed in the Japan Patent Office on Sep. 30, 
2008, the entire contents of which is hereby incorporated by 
reference. 

It should be understood by those skilled in the art that 
various modifications, combinations, Sub-combinations and 
alterations may occur depending on design requirements and 
other factors insofar as they are within the scope of the 
appended claims or the equivalents thereof. 

Although the above-mentioned embodiments have been 
described by way of an example of map application, the 
present invention is applicable likewise to Web browser, 
mailer for sending/receiving electronic mails, PDF viewer, 
browsing application of electronic books or the like. 
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What is claimed is: 
1. An information processing apparatus comprising: 
an input position detecting unit configured to detect at least 

one operator positioned on an operation input unit; 
a direction detecting unit configured to detect a moving 

direction of the at least one operator based on time 
change of respective positions of the detected at least 
one operator; 

a magnification change unit configured to change a mag 
nification of a screen in accordance with a number of 
operators detected by the input position detecting unit; 
and 

a display content moving unit configured to move a content 
displayed on the screen along the moving direction of 
the at least one operator detected by the direction detect 
ing unit, wherein 

the magnification change unit changes the magnification of 
the screen in accordance with a number of operators that 
are simultaneously detected, and 

an amount of magnification of the screen in relation to the 
number of simultaneously detected operators is defined 
differently between a first application and a second 
application. 

2. The information processing apparatus according to 
claim 1, wherein the magnification change unit reduces the 
magnification as the number of operators increases, and 
increases the magnification as the number of operators 
decreases. 

3. The information processing apparatus according to 
claim 2, wherein when a plurality of operators exists, the 
direction detecting unit selects, as the moving direction, a 
direction corresponding to a sum of vectors defined by trails 
drawn by the respective operators. 

4. The information processing apparatus according to 
claim 1, wherein when the respective position of any one of 
the at least one operator is changed by a predetermined 
threshold value or more, the direction detecting unit deter 
mines that the corresponding operator has moved. 

5. The information processing apparatus according to 
claim 1, wherein the display content moving unit moves the 
content displayed on the screen at a fixed speed in accordance 
with a moving distance of the operator, irrespective of the 
magnification of the screen. 

6. The information processing apparatus according to 
claim 1, wherein the amount of magnification corresponding 
to each number of the simultaneously detected operators is 
stored in a database for each one of a plurality of executable 
applications including the first application and the second 
application. 

7. The information processing apparatus according to 
claim 6, wherein the first application is a map application and 
the second application is a web browser application. 

8. The information processing apparatus according to 
claim 1, further comprising: 

a storage unit configured to store information for each one 
of a plurality of executable applications including the 
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first application and the second application on the 
amount of magnification corresponding to each number 
of the simultaneously detected operators. 

9. The information processing apparatus according to 
claim 8, wherein the first application is a map application and 
the second application is a web browser application. 

10. The information processing apparatus according to 
claim 1, wherein the amount of magnification in relation to 
the number of simultaneously detected operators is pre 
defined for each one of a plurality of executable applications 
including the first application and the second application. 

11. The information processing apparatus according to 
claim 10, wherein the first application is a map application 
and the second application is a web browser application. 

12. The information processing apparatus according to 
claim 1, wherein the first application is a map application and 
the second application is a web browser application. 

13. An information processing method comprising the 
steps of: 

detecting at least one operator positioned on an operation 
input unit; 

detecting a moving direction of the at least one operator 
based on time change of respective positions of the 
detected at least one operator; 

changing a magnification of a screen in accordance with a 
number of operators detected; and 

moving a content displayed on the screen along the moving 
direction of the detected at least one operator, wherein 

the magnification of the screen is changed in accordance 
with a number of operators that are simultaneously 
detected, and 

an amount of magnification of the screen in relation to the 
number of simultaneously detected operators is defined 
differently between a first application and a second 
application. 

14. A non-transitory computer-readable medium having 
embodied thereon a program, which when executed by a 
computer causes the computer to execute a method, the 
method comprising: 

detecting at least one operator positioned on an operation 
input unit; 

detecting a moving direction of the at least one operator 
based on time change of respective positions of the 
detected at least one operator; 

changing a magnification of a screen in accordance with a 
number of operators detected; and 

moving a content displayed on the screen along the moving 
direction of the detected at least one operator, wherein 

the magnification of the screen is changed in accordance 
with a number of operators that are simultaneously 
detected, and 

an amount of magnification of the screen in relation to the 
number of simultaneously detected operators is defined 
differently between a first application and a second 
application. 


